structure of manganese 2s and 3s levels in MnF 2 is reported.
The Mn 3s results quantitatively confirm three .
predictions of a recent configuration--interaction calculation concerning the magnitude of the splitting, the deviation of the observed intensity ratio from the multiplicity ratio, and new structure. The first observation of multiplet splitting of the Mn 2s level is also reported and compared with calculations.
Early XPS studies 1 • 2 of multiplet splitting in transition metal ions established the effect but left some basic questions unanswered. In particular, .
.
~ ~
for the 3s doublet ~n the XPS spectra of Mn and Fe compounds, neither the.
intensity ratio (2:1 rather than the multiplet ratio 7:5) nor the magnitude of the splitting was completely understood. This situation was unsatisfactory:
multiplet splitting of hole states should be understood both as a problem in atomic physics and because of its application as a diagnostic tool to solid-state and chemical problems. In fact, recent studies in which multiplet splitting has and introduced directly into the spectrometer vacuum at 8 x 10-9 Torr. The ls lines of carbon and oxygen (the two most common surface contaminants) were monitored in situ before and after the Mn 2s and 3s spectra were recorded.
Very little carbon and no oxygen were detected. The peak intensity ratios relative to the Mn 3p ( 7 P) peak were Mn 3p ( 7 P) : 0 ls · > 20:1
Mn 3p ( 7 P) : C ls = 9 • 3 : l
The simplest description of the 2s and 3s XPS spectra from Mn can be formed by internal correlation~ 10 they were able to make three predictions that could be experimentally tested. First, the 7 S -5 s splitting was reduced to 4. 7 eV (or to 7.8 eV if semi-internal correlations were also considered), in reasonable agreement with the experimental value of 6.62 eV (see Table I ). Second, the intensity ratio ].
peaks at 'V 25 eV and 'V 43.eV relative to the 7 s peak position, with the first, more intense, peak arising from two neighboring eigenstates. Our spectra (Fig. l) confirm this prediction very nicely. We identify these satellites with the observed peaks at 20.7 eV and 37.8 eV below the 7 s peak. Furthermore, the ratio of the intensity of the septet peak to the sum of the intensities of the quintet peaks,
1.3 ± 0.2, compares well with the value 1.4 expected from multiplicity considerations.
A detailed comparison is made in Table I . An earlier, tentative assignment of the peak at 'V 20 eV to inelastic losses 1 is not supported by the present more detailed study of line structure and satellites on MnF 2 single crystals.
The 2s lirie (Fig. 2) shows doublet structure, as expected. Both the splitting and the relative intensity are in very good agreement with the predictions of multiplet hole theory (Table I) . . ~ ~ ·-" .....
• ~)
• ,J • The binding energies are given relative to the 7s peak and are the result of analytically least squares fitting the experimental spectrum with Lorentzian lineshapes. The Mn 3s resulh are the average of twti runs on different single crystals, tThe intensity ratios for. the l-In 3s peaks were arrived at by measuring the areas of the peaks with a planimeter, The Mn 2s ratios were result of areas derived from a least squares fit to Lorentzian peak shape, *5s(2) refers to the total intensity due to ·two neighboring th~oretical eigenstates (which could not be experimentally resolved), while 5 s(2') and 5 s(2") refer to respectively the intensity due to the first and the second of the tva neighboring eigenstates,
* .
Theory 1 is a multiplet hole theory -optimized orbital calculation. Theories 2 and 3 are configuration-interaction calculations,· Theorr 2 takes only internal correlations into account, while theory 3 also includes semi-internal correlations.
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